PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 2000-097742 
(43)Date of publication of application : 07.04.2000 



(51)[nt.CI. 



G01F 1/66 
G01P 5/00 



(21 Application number : 10-272359 
(22)Date of filing : 25.09.1 998 



(71 Applicant : TOKYO ELECTRIC POWER CO 
INC:THE 

(72)Inventor : MORI HARUTSUGU 
TAKEDA YASUSHI 



(54) DOPPLER-TYPE ULTRASONIC FLOWMETER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a Doppler-type 
ultrasonic flowmeter which can measure a flow rate from 
a flow velocity distribution of a fluid to be measured 
highly accurately, time-dependently and correctly by 
utilizing Doppler shift of ultrasonic waves not only in a 
steady state but also in a non-steady state. 
SOLUTION: The Doppler— type ultrasonic flowmeter 
includes an ultrasonic wave transmission means 15 for 
making ultrasonic pulses of required frequency fO 
incident to a fluid to be measured along a measurement 
line ML from an ultrasonic transducer 23, a fluid velocity 
distribution measurement means 16 for receiving 
ultrasonic echoes reflected from a measurement range 
among the ultrasonic pulses which are incident to the 
fluid 12 to be measured and measuring a flow velocity 
distribution of the fluid 12 in the measurement region, 
and a flow rate calculation means 1 7 for calculating an 
equation where a flow rate is m(t) based on the flow 
velocity distribution of the fluid 12. The flow rate 
calculation means 17 is designed to measure a flow rate based on the flow velocity distribution 
of the fluid 12 in the measurement region. 
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[a] n«36ai»<p»»wHfts^^ h;u»^?^attf)^j&a 

<hC5T. Jt«»*P»* iW*.l£2 8 OrmKDE'g 1 1* 
APSE'S 1 1 toX*<D$l#i<D%t 

tut* *<a>»*3*7ca>*««aEi<f* 0 

[00 6 5] MKBUKSUaMft-eid:. Pg28Omm0> 

79'J'Mmmo>b*i 1 int) ^il, b^lo: 
23 i t2o«a»Ai=*nm=ikMtt(cKBLft:. c 

© h7>Xva- 9-2 3 i OlSSSPTrfe^^JSailCfelt 

Xvzl— 9-2 3 i liEg 1 lO^IIS^lc^L. SkttSk 
*l^ffi]C7><li^fta$2 0° (cUJELfco 

[0 0 6 6] CO Kv^*B»*8ll«lHc*5l+«tt* 
»h7>Xva-^2 3 i 0)Ee«a-ei*2O*a)3H3e 
8ML?!»;P,SR«i:2 3 1 ®<7>3££±£> 2*7c5SJS^<^ 

1 im=&ft«tft*£fti*1 2C7>5Sti*iEl : fil©rclD (fl 
SttML(c«lt«««flar (20')li, «tKr®*(S]lc 
«B*(c«jE-r4Ci: -6. ) T? 2&tcV ^ t°>^^ 
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#fco da>£#. tta£3K(*1 2tf>3l&*2 7 l/sec T* 

$>y. ^cosaMi^F&cruvpzL-^ k 1 30>g5Hb$ 

Fall* 6 4msec t?fcotco 
[O O 6 7] C(7>§l|£-CMi. UVPi-7h1 3C7;i/ 

h7>Xya-^2 3 i$1 02 4fta>^n^-< — 

^aswctaya**^-- Kt?«fflLfc. *f=. z.a>n 
an±. aa**^— - >a>Ma>»«fr«Lv 2*55-7 

3>ei-$ 1 7T+$iummLtzo msit^a>^5izL 

X3tisbz>titz*:nmm<£ (2 8 0nm<*>) 1 1 rt£aE*L£ 
a»Satf*l 2<&B#H¥i$i::fcl*aaS^ K;uEI£5f 
to z<D&m&&'«? b>Jl,#*i®frt>t#frZ>&z>lz. 

*(c % x^fBX-r>UX®ffi'i (rtS2 5 Omm0. 4 0 

ast«*ffftofc. coaaaatuft-ci** 
&a«**i*tt#*/<yuxa>**«aBf o . 

[0 0 6 8] ca>9!E>3N£Kttl*« fll^JB 

\z % umjis-zf<Dmmum^ma*i&7 ™(d*t>is 

^Ef^iL, BlS*ftl= K*^9Sta»BB«tt 
Bad* >J7< ^a««ttfc«k t**L*#t 

[0 0 6 9] ifcM;T]5£f*g&l*. 2 5 Omm0 fecfetf 4 0 O 
inn*<DX^>b;UE»*«SLTB*a* iwewaiico 
l*T»B*BBLfc. ««h5^5?a-»fl)*M 
*BaSl4l, 2. 4MHz"CA»<ISih7^ya 
— 0«B;LT«a««*fr**- <<-f L/zo 

[0 0 7 0] £*BBBfO *M MHz, aSRBffift 
Xx>UXjHaiSI5$a<2. 8 7mm<D;* J r>UXffi& < I ; 

(^S2 5Omm0) JffilL, n(Dgtfih7^y 
a— 9-2 3 [C «fc «ftX##9IS|gX£IB 9 l=#-T. 

[007 1] H9(*fi9B h7^va-^b(DAIt 

#Waj:<lWBl=aa*JKTl**. B*Bxa-H:B* 



[0072] K??7 5£a*BaatH*« aa* 

<D3K*UDfl}g?(::S* LTt* 5 Omsec~ 1 O OmsectDitS 

-eranrarefetk «a«ffTT<D»a*Mii ■ aaa* 
mm$tmftiz&z > m?zmtit®Ltzo &KttaiiBi o 

[0 0 7 3] 0 1 1 1*0 1 0|C3*£:K*:«ffiBfr(Dlfrgft 

tti oiCct^n&s^ttffl^gSHi ofiwai 1 (c^ 

*DB# (St±*<yii#) t3Efi«'J>B# (AT*<yn») tit 
l=*Mtrc*iMS«4ttt«<1t&*u *'J ^-rxaaattf:: 

[0 0 7 4] Lfctfot, K9^?«tittikltttfl 

i**i* BBaBtH=B^£«tttt*<JMtlz*<* g«g 

fefe-efg£J;<#]£T?#. NS£B3aB*nft&a££B 

Lfc#«**Ba>a*Li=wr *at»t«at j: < astt 

£o ZCDtzSb. E«rta>*iJ>IH±(D3lEiS*a!l3eL. SSI 

[00751 H1 2i**am=a« K^^antM 

Btta> W 3 §gS6fl2® S^tta)tfel) 0 

[0076] ^(DsiJ6^iBf=^**t^ K^^aaaa 

SlE«tH OBI*. h7^va-^-2 3 igCU 

VP XX*/ h 1 3$fflf L, §UVPlz«> h 1 3"C^ 

[oo7 7] a i zizfri^Htz K*>^aa»aa«tt 

1 0Bli*gt»h7>X^a-9-2 3 igCUVPl 
ftUVPlz*; hi 3frb(Dg*JgSt8[f 0 £S»J 

[0 0 7 8] 

5aa#aastncfcL^Ttt. stxoK^^^h 
*«fflLraa3Eati*(Daa»**as««(c»-Dra 
«-r*xt*<T?* % ca>aa»**a»Lra«a«* 
a*t«aa«B*maff -caai^festta < mm- « c t 

*<-e**o)-e. S»*ao>»#t*:ifctt<. 
(7>5StLlzotN-CtiE«llcmSJ:<. »*(UrHSt4z 

[0 0 7 9] *fc, *«H[:ff«K97?2a«U 

Wi*. E«M«atL«aa£a(»a)aa»ft«a*aa> 
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h£*JfflLTS>l5tiai::;ttoTfgg«fc<gMS 

<B»im»rc»e-c#«. 

[0 0 8 0] *&mz&Z K-v^-Sai'g-iftjSf 

* *T-54i#jft/<;U^* «»l^j?5tt:|r^fc s / N 
tfct?S!)*<fc<jJIS<iSl±-5ci:A<-e#. 3$iE»*-V3![g 

[008 1] $C.I=*f=. ig^SE h7>Xvi- t*-£'J> 
tf< <tt 2-Diftlt. -*©h7>Xya-Wt,©at 

±©1 MiT7SS-r-S<fc ; 5l=ffiS-r'2>i:. £SfigTJ<Z>it 

[0 0 8 2] Sfc, K-y^S@#SE35g 
tilt. K77"7V7 K**iJfflLT«jfflS3!t*«)aS^(C 

lEmizmiz.-? h H)<X' # * o 

[OSaffittttBMIJ] 

[0 1 ] *feW(=«* K-v^7xCiS#SE3ftMtt(7)-||Sg 
Jfc!g£STf3il»86*)fc«>S0. 

[0 2] K-y^55tg#;fc3fMftlCcfc-i>3![ 

[H3] *T>is*i&£i&zf7<?')ji,mmom : g%.&m 



[E4] T;u5-^A(D®wsE2ia^tt^, mmiz*it 
[S5] x^vuxaroii^agiSia^tt*. mmiz*}? 

•5 K-v^i£g©ii|5tfr«fcyS*Lt=0,, 

[@ 6 ] & < gto&3it*i&m&m(7>mmm-£t>< k 

[07] K-y^55E^WSE3!tMfi-cDm2§| 

[0 8] Eert^sst+i.'SaaisatftofiiBr® (&.&i.m* 
[09] *.%mz%h £»jzf3jS.mm%L3&mttx*n%\z 

f0. 

[010] *ftmz%% K^^sCSS^SExiSMttOlSS 
fttt £ maatMtt <fc tf* 'J 7 -f X ;£ 3SMtt .t J£« L T 
^■T0 O 

[01 1] 01 ow-SB^aj^wic^ffi^Lr^-r 

0o 

[01 2] *#Elfll=«6^> K^^5jtii^5S3aMS+(Dm3 

[tt*a>wm 

1 o K^^aatJttMtt 
1 1 m<§ 

1 2 SSISSittt: 

1 3 H*&a*&4littai3.= ? t- (UVP2Z»;h) 

1 5 twxaHras 

1 6 3H*j8flE#**3^K 

17 a>ea.-* (s»at**s) 

1 8 

2 0 

2 1 I5»;J 

2 2 <I#S££g 

2 3 BtSth5>XiJa-t>- 

2 4 ««a 

2 5 ADSCmS 

2 6 3[j$#:|&tt;SJ@S& 

30 7^:7 u^-y- 
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To process control 
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[H4] 



Ultrasound Transmission through Wetalfc Well 
(Aluminum; US frequency) 

1 .4E407 t 
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[06] 

Transient flow rate in a pipe 
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Velocity profile 
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Transient flow rate(comparison) 
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Transient flow rote(comparison) 
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(Remote/Local) 
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